Correlative nanomechanical profiling with super-resolution F-actin imaging reveals novel insights into mechanisms of cisplatin resistance in ovarian cancer cells.
The exact molecular mechanisms of ovarian cancer platinum resistance are not well understood, and biomarkers to reliably predict ovarian cancer resistance to platinum and other chemotherapeutic agents are lacking. Biomechanics of cisplatin-treated ovarian cancer cells were measured quantitatively at nanoscale level using atomic force microscopy. We demonstrate that cisplatin modulates the cellular nanomechanics of ovarian cancer cells; sensitive cells show dose-dependent increase in cell stiffness, which is effected by disrupting the F-actin polymerization. In contrast, resistant cells show no significant changes in cell stiffness upon cisplatin treatment. Further, stimulated emission depletion, an emerging super-resolution microscopy, shows that at the molecular level, F-actin is indeed remodeled considerably in cisplatin-sensitive and cisplatin-resistant cells. These findings reveal a direct role of the actin remodeling mechanism in cisplatin resistance of ovarian cancer cells, suggesting potential future applications of nanomechanical profiling as a marker for cancer drug sensitivity. In this paper, nanomechanical profiling and an emerging super-resolution microscopy method was utilized to decipher the mechanisms of cisplatin resistance in ovarian cancer cells, paving the way to future studies of this and similar other problems with drug resistance in cancer biology.